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(54) OPTICAL SUBMARINE CABLE SYSTEM AND TERMINAL STATION IN THE OPTICAL SUBMARINE 
CABLE SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify and miniaturize the 
configuration of a terminal station device in the optical submarine 
cable system and to facilitate the maintenance of the terminal station 
device. 

SOLUTION: A communication center 200 is provided with an ADM 24 
and an LET(line terminator) 25. The communication center 200 
transmits a wavelength multiplex optical signal to a terminal station 
160 through a land channel 500. The signal sent through the land 
channel 500 is given to a terminal station 100, where waveform 
shaping and amplification are applied to the signal and the resulting 
signal is sent to an optical submarine cable. The terminal station 100 
is installed with a 3R repeater 10. The 3R repeater 10 includes an 
optical transmission 3R circuit and also a wavelength 
multiplex/demultiplex function and a dispersion compensation fiber 
function. The configuration of the 3R repeater 10 is simpler than that of the LTE including many SLTE sets 
with a large frame size and having many additional functions. Thus, the terminal station 100 is simplified more 
in comparison with the configuration of a conventional terminal station including the LTE. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An optical submarine cable system comprising: 

A communications center which collects a user circuit and has a digital circuit access and terminating 
equipment. 

The terminal office in which a marine optical cable is accommodated. 

3R translator which has 3R circuit for optical transmissions as repeating installation which relays between 
said marine optical cable and terrestrial circuits to said terminal office in an optical submarine cable system 
containing a terrestrial circuit which connects said communications center and the terminal office. 

[Claim 2]An optical submarine cable system to which the land side system containing a digital circuit access 
and terminating equipment and a marine side system which performs signal transmission and reception to a 
marine optical cable are relayed with 3R translator. 

[Claim 3]The optical submarine cable system according to claim 1 or 2 which is an optical submarine cable 
system using ring architecture, and was provided with 3R translator corresponding to each of two or more 
marine optical cables in the terminal office. 

[Claim 4]Claim 1 thru/or the optical submarine cable system according to claim 3 characterized by 
comprising the following. 

The wavelength multiplexing/decollator which multiplexes a wave of each wavelength and is sent out to the 
digital circuit access and terminating equipment side while 3R translator divides a 

wavelength-multiplexing-light signal from the digital circuit access and terminating equipment side into each 
wave 

Lightwave signal transceiving equipment which realizes 3R function. 

The wavelength multiplexing/decollator which separates a wavelength-multiplexing-light signal from a 
marine optical cable, and is sent out to said lightwave signal transceiving equipment side while multiplexing a 
lightwave signal from lightwave signal transceiving equipment and sending out to a marine optical cable 

[Claim 5]While a lightwave signal from lightwave signal transceiving equipment is sent out to the wavelength 
multiplexing/decollator by the side of a marine optical cable via peripheral equipment including a function to 
compensate distribution of a lightwave signal, The optical submarine cable system according to claim 4 with 
which a lightwave signal separated with said wavelength multiplexing/decollator is sent out to said lightwave 
signal transceiving equipment via said peripheral equipment. 

[Claim 6]Claim 1 by which 3R translator is installed in one or more points on a terrestrial circuit thru/or the 
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optical submarine cable system according to claim 5. 

[Claim 7]The terminal office in an optical submarine cable system, wherein it is the terminal office provided 
with repeating installation which relays between a marine optical cable and terrestrial circuits in an optical 
submarine cable system and said repeating installation is a 3R translator which has 3R circuit for optical 
transmissions. 

[Claim 8]The terminal office characterized by comprising the following in the optical submarine cable system 
according to claim 7. 

The wavelength multiplexing/decollator which multiplexes a wave of each wavelength and is sent out to a 
terrestrial circuit while 3R translator divides a wavelength-multiplexing-light signal from a terrestrial circuit 
into each wave 

Lightwave signal transceiving equipment which realizes 3R function. 

The wavelength multiplexing/decollator which divides a wavelength-multiplexing-light signal from a marine 
optical cable into each wave, is separated, and is sent out to said lightwave signal transceiving equipment 
side while multiplexing a lightwave signal from lightwave signal transceiving equipment and sending out to a 
marine optical cable 

[Claim 9]While a lightwave signal from lightwave signal transceiving equipment is sent out to the wavelength 
multiplexing/decollator by the side of a marine optical cable via peripheral equipment including a function to 
compensate distribution of a lightwave signal, The terminal office in the optical submarine cable system 
according to claim 8 with which a lightwave signal separated with said wavelength multiplexing/decollator is 
sent out to said lightwave signal transceiving equipment via said peripheral equipment. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is installed near the seashore and relates to the terminal office in the 
optical submarine cable system which relays between a marine optical cable and terrestrial circuits. 
[0002] 

[Description of the Prior Art] Drawing 6 is a system configuration figure showing the example of 1 
composition of the conventional optical submarine cable system. In drawing 6 , a marine optical cable is 
usually accommodated in the terminal office 15 built in several kilometers from the seashore. A marine 
optical cable receives electric supply from the feeder system 18 in the terminal office 15 in the beach 
manhole (BM) 300 provided in the seashore. Use the portion by the side of the sea as the submarine cable 
520 from the beach manhole 300 hereafter among the marine optical cables accommodated in the terminal 
office 15, and let the portion of a land side be the land cable 510 from the beach manhole 300. 
[0003]In the system shown in drawing 6 , two or more circuits from users, such as a city part, are collected in 
the terminal office 15. The SDH multiplex system is used in this example. Therefore, each circuit from a user 
is summarized to two or more TORIBYUTARI (TRB) 21, 22, and 23, and is passed to ADM(Add Drop 
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Multiplexer) 24. Each TORIBYUTARI 21, 22, and 23 is a concept which supports STM-N, for example. 
ADM 24 multiplexes TORIBYUTARI 21, 22, and 23 (STM-N) of a different speed, and passes a 
wavelength-multiplexingHight signal to the digital circuit access and terminating equipment (Line 
TerminalEquipmentLTE) 19. After LTE19 amplifies a wavelength-multiplexing-light signal or operates 
orthopedically, it sends out a wavelength-multiplexing-light signal to the land cable 510. 
[0004]In the terminal office 1 5, processing contrary to the above-mentioned processing is received, it 
separates into the circuit to the user of every place as TORIBYUTARI (TRB), and the 
wavelength-multiplexing-light signal transmitted in the submarine cable 520 and the land cable 510 is 
transmitted to the user of every place. 

[0005]The system shown in drawing 6 is composition which collects the circuit from every place in the 
terminal office 15. Since the terminal office 15 is installed near the seashore, its maintenance is 
inconvenient. Since each circuit from a user must be constructed even to the terminal office 15, it becomes 
a high cost. As a method for canceling such inconvenience, the communications center in which each circuit 
from a user is accommodated is established in a city part, the grade which is a communications center is 
multiplexed, and there is a method which transmits a multiplexed signal to the terminal office from a 
communications center. 

[0006] Drawing 7 is a system configuration figure showing the example of 1 composition of the conventional 
optical submarine cable system with which the communications center 200 is formed independently [ the 
terminal office 160 ]. system **** shown in drawing 7 — ADM24 and LET25 which were mentioned above 
are provided in the communications center 200. And a wavelength-multiplexing-light signal is transmitted to 
the terminal office 160 by the terrestrial circuit 500 from the communications center 200. A terrestrial 
circuit is called a back-holes circuit. In the terminal office 160, the signal transmitted by the back-holes 
circuit 500 is sent out to a marine optical cable, after waveform shaping and amplification are performed. 
[0007]As shown in drawing 7 , LTE25 is provided in the back-holes circuit 500 side in the communications 
center 200. LTE191 is provided also in the back-holes circuit 500 side in the terminal office 160. That is, 
relay processing by mutual LTE25,191 is performed between the communications center 200 and the 
terminal office 160. moreover[0008]LTE195 is provided in the marine optical cable side in the terminal office 
160. Therefore, relay processing by LTE195 is performed between the other party terminal offices 400. 
Therefore, in the system shown in drawing 7 , it is the system completed so to speak, respectively as the 
system by the side of the land through a back-holes circuit, and the system by the side of marine [ which is 
passed to a marine optical cable ]. 

[0009] Drawing 8 is a block diagram showing the example of composition of LTE25,1 91,195 shown in drawing 
7. LTE25 of the communications center 200 has SLTE (Submarine LTE) which has waveform shaping and an 
amplifying function. Here, the case where wavelength multiplexing of the 32 waves is carried out is made into 
an example. The circuit for two waves is accommodated in each SLTE shown in drawing 8 . Each SLTE is a 
device for long-distance optical transmissions. 
It also has the option of an error correction code (FEC). 

The lightwave signal processed by each SLTE is multiplexed with wavelength multiplexing / decollators 251 A 
and 251 B, and is sent out to the back-holes circuit 500. Each ADM which constitutes ADM24 shown in 
drawing 7 f rom drawing 8 is shown separately. 
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[0010]The wavelength-multiplexingHight signal transmitted in the back-holes circuit 500 is separated from 
the terminal office 160 by wavelength multiplexing / decollator 251,252. And after error correction operation 
is performed by each SLTE, it is transmitted to ADM24 which processes each signal. Although the signal for 
transmission-and-reception 2 wave is outputted and inputted by each SLTE, in drawing 8 , a simple 
indication of a sending signal and the input signal is given as one signal by each SLTE side of one. 
Wavelength multiplexing / decollators 251 A and 251 B perform demultiplexing processing of 16 waves, 
respectively. And wavelength multiplexing / decollator 251 A performs separation in the 16 Namita 
[ Shigenobu ] item of the re multiplex of the 16 Namita [ Shigenobu ] item, and the 32 Namita [ Shigenobu ] 
item. 

[0011]In LTE191 of the terminal office 160, processing which the wavelength-multiplexing-light signal from 
the back-holes circuit 500 was separated with wavelength multiplexing / decollators 192A and 192B, and 
was mentioned above by each SLTE is performed. And it is transmitted to LTE195 by the side of a marine 
system. 

[0012]In LTE195, each SLTE performs processing which was mentioned above and outputs a lightwave 
signal to the peripheral equipment 197A and 197B. The peripheral equipment 197A and 197B outputs each 
lightwave signal to wavelength multiplexing / decollators 198A and 198B, after performing a distributed 
compensation process etc. to each lightwave signal. Wavelength multiplexing / decollators 198A and 198B 
multiplex each lightwave signal, and send out a wavelength-multiplexing-light signal to the land cable 510 in 
a marine optical cable. 

[0013]Processing contrary to the processing mentioned above is performed, and the 

wavelength-multiplexing-light signal received from the marine optical cable is transmitted to ADM24 of the 

communications center 200. 

[0014] 

[Problem(s) to be Solved by the Invention]Since the conventional optical submarine cable system is relaying 
the signal transmitted in the back-holes circuit 500 using SLTE for long-distance optical transmissions as 
stated above, it has the following technical problems. 

[0015](1) Under the present circumstances, the rack sizes of each SLTE are 2000 mm in height, 800 mm in 
width, and about 600 mm in depth, and large floor area is required in the terminal office 1 60. 

(2) Since many SLTE(s) are used, it becomes composition with complicated terminal equipment, and there is 
also much power consumption. 

(3) When composition is complicated further, while a maintenance man day becomes large, the service parts 
which should be prepared also become various. 

[0016]Then, an object of this invention is to provide the terminal office in the optical submarine cable 
system and optical submarine cable system which can simplify miniaturize the composition of terminal 
equipment, and can make maintenance of terminal equipment easy. 
[0017] 

[Means for Solving the Problem]A communications center which an optical submarine cable system by this 
invention collects a user circuit, and has a digital circuit access and terminating equipment, It is an optical 
submarine cable system containing a terrestrial circuit which connects the terminal office in which a marine 
optical cable is accommodated, and a communications center and the terminal office, and 3R translator 
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which has 3R circuit for optical transmissions as repeating installation which relays between a marine optical 
cable and terrestrial circuits is provided in the terminal office. 

[0018]The land side system by which an optical submarine cable system of other modes of this invention 
contains a digital circuit access and terminating equipment, and a marine side system which performs signal 
transmission and reception to a marine optical cable are relayed by 3R translator. 

[0019]As for an optical submarine cable system by this invention, the terminal office is equipped with 3R 
translator corresponding to each of two or more marine optical cables when ring architecture is used. 
[0020]While 3R translator divides a wavelength-multiplexing-light signal from the LTE side into each wave, 
for example, The wavelength multiplexing/decollator which multiplexes a wave of each wavelength and is 
sent out to the LTE side, It is the composition of having lightwave signal transceiving equipment which 
realizes 3R function, peripheral equipment including a function to compensate distribution of a lightwave 
signal, and the wavelength multiplexing/decollator which separates a wavelength-multiplexing-light signal 
from a marine optical cable, and is sent out to peripheral equipment while multiplexing a lightwave signal from 
peripheral equipment and sending out to a marine optical cable. 

[0021]in the above-mentioned composition — peripheral equipment — composition of a system — it may 
be excluded by how. 

[0022]3R translator may be installed in one or more points on a terrestrial circuit. 

[0023]The terminal office in an optical submarine cable system by this invention is provided with repeating 
installation which relays between a marine optical cable and terrestrial circuits in an optical submarine cable 
system, and repeating installation is characterized by being 3R translator which has 3R circuit for optical 
transmissions. 

[0024]While 3R translator divides a wavelength-multiplexing-light signal from a terrestrial circuit into each 
wave, for example, The wavelength multiplexing/decollator which multiplexes a wave of each wavelength and 
is sent out to a terrestrial circuit, It is the composition of having lightwave signal transceiving equipment 
which realizes 3R function, peripheral equipment including a function to compensate distribution of a 
lightwave signal, and the wavelength multiplexing/decollator which separates a 

wavelength-multiplexing-light signal from a marine optical cable, and is sent out to peripheral equipment 
while multiplexing a lightwave signal from peripheral equipment and sending out to a marine optical cable. 
[0025]in the above-mentioned composition — peripheral equipment — composition of a system — it may 
be excluded by how. 
[0026] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described with reference to 
drawings. Drawing 1 is a system configuration figure showing the example of 1 composition of the optical 
submarine cable system with which this invention was applied. In the system shown in drawing 1 , the 3R 
translator 10 is installed in the terminal office 100. The composition of those other than terminal office 100 
is the same as the composition shown in drawing 7 . 

[0027]The 3R translator 10 includes 3R circuit for optical transmissions, and includes wavelength 
multiplexing/isolation (WME), and a dispersion compensating fiber / compensation light sending-out function 
(TPE) further. 

[0028]The equalizing amplification (Re-Shaping) function which 3R circuit for optical transmissions operates 
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orthopedically the signal wave form which deteriorated in the optical transmission line, and is amplified, It is 
a circuit which has a timing reproduction (Re-Timing) function which reproduces a clock signal from an input 
signal, and a signal regeneration (Re-Generating) function which identifies the signal by which equalizing 
amplification was carried out with a reproduction clock signal, and is reproduced as a digital signal. 
[0029] Drawing 2 is a block diagram showing the example of composition of the 3R translator 10 of the 
terminal office 100 with the communications center 200. The composition of the communications center 200 
is the same as what was shown in drawing 8 . However, one wavelength multiplexing / decollator 251 are 
shown by drawing 2 . 

[0030]In the 3R translator 10, wavelength multiplexing / decollator 1 1 multiplexes the wave of each 
wavelength, and sends it out to the back-holes circuit 500 while it divides the wavelength-multiplexing-light 
signal from the back-holes circuit 500 into each wave. The lightwave signal transmission and reception 12A 
and 12B which consist of a lightwave signal transmission and reception circuit (OS/OR) provided 
corresponding to the wave of each wavelength realize 3R function. The peripheral equipment 13A and 13B 
realizes a dispersion compensating fiber / compensation light sending-out functional (TPE) function. And 
wavelength multiplexing / decollators 14A and 14B separate the wave of each wavelength from the 
wavelength-multiplexing-light signal from the land cable 510, and send it out to the peripheral equipment 
13A and 13B while they multiplex each lightwave signal from the peripheral equipment 13A and 13B and send 
it out to the land cable 510 in a marine optical cable. 

[0031]Here, the case where wavelength multiplexing of the 32 waves is carried out is made into an example. 

Wavelength multiplexing / decollators 14A and 14B perform demultiplexing processing of 16 waves, 

respectively. And wavelength multiplexing / decollator 14A performs separation in the 16 Namita 

[ Shigenobu ] item of the re multiplex of the 16 Namita [ Shigenobu ] item, and the 32 Namita [ Shigenobu ] 

item. 

[0032]Next, operation is explained. The lightwave signal to which amplification processing etc. were 
performed by each SLTE in LTE25 of the communications center 200 is multiplexed with wavelength 
multiplexing / decollator 251, and is sent out to the back-holes circuit 500. In the terminal office 100, the 
wavelength multiplexing / decollator 11 of the 3R translator 10 divide the wavelength-multiplexing-light 
signal from the back-holes circuit 500 into 32 waves, and sends out each lightwave signal to each lightwave 
signal transmission and reception circuit in the lightwave signal transceiving equipment 12A and 12B. 
[0033]Each lightwave signal transmission and reception circuit changes the inputted lightwave signal into an 
electrical signal. And the signal which amplified while operating orthopedically the signal wave form which 
deteriorated by the back-holes circuit 500, reproduced the clock signal, and was operated orthopedically and 
amplified from the input signal is identified with a reproduction clock signal, and regeneration is carried out 
as a digital signal. Then, an electrical signal is changed into a lightwave signal. Each lightwave signal by which 
regeneration was carried out is outputted to the peripheral equipment 13A and 13B. 
[0034]The peripheral equipment 13A and 13B has a dispersion compensating fiber, for example, and 
performs processing which compensates the wavelength dispersion of a lightwave signal. The peripheral 
equipment 13A and 13B performs control which sends out compensation light, when bandwidth has not 
reached the mounting capacity of the undersea repeater. Signal adding processing for supervising each 
submarine equipments, etc. are performed. 
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[0035]A fundamental system can be constituted even if it does not install the peripheral equipment 13A and 
13B. 

[0036]Then, each lightwave signal is outputted to wavelength multiplexing / decollators 14A and 14B. 
Wavelength multiplexing / decollators 14A and 14B multiplex each lightwave signal, and send out a 
wavelength-multiplexing-light signal to the land cable 510 in a marine optical cable. 

[0037]It is separated into the lightwave signal of each wavelength by wavelength multiplexing / decollators 
14A and 14B, and the wavelength-multiplexing-light signal from a marine optical cable is outputted to the 
peripheral equipment 13A and 13B. After dispersion compensation processing is performed to each 
lightwave signal through the peripheral equipment 13A and 13B, it is outputted to each lightwave signal 
transmission and reception circuit in the lightwave signal transceiving equipment 12A and 12B. 
[0038]Each lightwave signal transmission and reception circuit changes an input light signal into an electrical 
signal. And the signal which amplified while operating orthopedically the signal wave form which deteriorated 
with the marine optical cable, reproduced the clock signal, and was operated orthopedically and amplified 
from the input signal is identified with a reproduction clock signal, and regeneration is carried out as a digital 
signal. Then, an electrical signal is changed into a lightwave signal. Each lightwave signal by which 
regeneration was carried out is outputted to wavelength multiplexing / decollator 11. Thus, the quality of the 
signal which deteriorated with the marine optical cable is recovered to some extent by the 3R translator 10. 
[0039]The wavelength-multiplexing-light signal from wavelength multiplexing / decollator 1 1 is transmitted 
to the communications center 200 by the back-holes circuit 500. In the communications center 200, 
wavelength multiplexing / decollator 251 divides a wavelength-multiplexing-light signal into the lightwave 
signal of each wavelength, and outputs it to each SLTE. 

[0040] Each SLTE performs the error correction based on the error correction code inserted by the other 
party terminal office 400 side while performing waveform shaping and amplification of a lightwave signal 
which have been transmitted in the marine optical cable and the back-holes circuit. And the lightwave signal 
processed by each SLTE is sent out to ADM which processes each signal. 

[0041]And each ADM divides into each TORIBYUTARI 21, 22, and 23 the wavelength-multiplexing-light 
signal inputted from LTE25. Each TORIBYUTARI 21, 22, and 23 is transmitted to the user of every place, 
after separating into a low-speed circuit as it is or further. 

[0042] Drawing 3 is an explanatory view for explaining the effect of this invention. As shown in drawing 3 (a), 
3R translator of the terminal office 10 realizes 3R function, carries out regeneration of the signal from the 
seabed side, and sends it out to LTE25 of the communications center 200. Quality recovery of the lightwave 
signal which deteriorated with the marine optical cable is carried out by 3R translator and LTE25. 
[0043]As shown in drawing 3 (b), 3R translator of the terminal office 10 realizes 3R function, carries out 
regeneration of the signal from the land side (communications center 200 side), and sends it out to a marine 
optical cable. Therefore, quality recovery is carried out with 3R translator, and the lightwave signal which 
deteriorated by the back-holes circuit is sent out to a marine optical cable. For example, as shown in 
drawing 3 (c), even if S/N of the lightwave signal which arrived at the terminal office 10 deteriorates, the 
lightwave signal which S/N was able to pull up with the 3R translator 10 is sent out to a marine optical cable. 
[0044]In the conventional optical submarine cable system, the system by the side of land and the system by 
the side of marine had become the composition of having been the system completed, respectively and 
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having connected each. Therefore, SLTE needed to be installed in the terminal office to the both sides of the 
land and marine side. However, in this embodiment, the land and marine side was regarded as one system. 
The 3R translator 10 can be installed without providing LTE containing many SLTE(s) in the terminal office 
100, when it catches such. 

[0045]The composition of the 3R translator 10 has simple rack size as compared with the composition of 
LTE containing many large SLTE(s) also with many options. Therefore, the composition of the terminal office 
100 in the above-mentioned embodiment is simplified compared with the composition of the conventional 
terminal office. As a result, the power consumption of the terminal office 100 is also reduced and 
maintenance is also easy compared with the conventional terminal office. 

[0046]Since the quality of the signal from the seabed side can pull up in the terminal office 10, a long 
back-holes circuit can be taken in this embodiment. However, by the quality compensation by the 3R 
translator 10, also when the distance between the terminal office, a communications center, i.e., the terminal 
office, and LTE is longer to an insufficient grade, it is assumed by it. In such a case, as shown in drawing 4 , 
other 3R translators may be installed on the back-holes circuit 500. In the system shown in drawing 4 , the 
two 3R translators 103,104 are installed on the back-holes circuit 500. 

[0047]As shown in drawing 4 , in such a system, the length of that S/N of the signal from the back-holes 
circuit 500 is improved with the 3R translator 103,104 and the back-holes circuit 500 can be lengthened 
more. 

[0048] Drawing 5 is a system configuration figure showing an embodiment when this invention is applied to 
the optical submarine cable system which used ring architecture. When ring architecture is used, the 
submarine cable 521,522 is landed at two or more landing points, but corresponding to each submarine cable 
521,522, the 3R translator 101,102 is installed in the terminal office 11. 

[0049]The land cable 511,512 in the marine optical cable accommodated in the terminal office 110 receives 
electric supply by the beach manhole 301,302. And it is connected with the terrestrial circuit (back-holes 
circuit) 501,502 between the terminal office 110 and the communications center 210. LTE251,252 
corresponding to each submarine cable 521,522 is provided in the communications center 210. 
[0050]The operation of the component of each 3R translator 101,102 and others is the same as that of the 
case of the above-mentioned embodiment. Also in the system shown in drawing 5 , one or more 3R 
translators can be installed on the back-holes circuit 500. 
[0051] 

[Effect of the Invention]As mentioned above, in the terminal office according to this invention, the optical 
submarine cable system containing the terrestrial circuit which connects the communications center which 
collects a user circuit and has a digital circuit access and terminating equipment, the terminal office in which 
a marine optical cable is accommodated, and a communications center and the terminal office, Since it has 
the composition that 3R translator which has 3R circuit for optical transmissions as repeating installation 
which relays between a marine optical cable and terrestrial circuits is provided, the composition of terminal 
equipment can be simplified miniaturized, and maintenance of terminal equipment can be made easy. 
[0052]Even if the land side system by which an optical submarine cable system contains a digital circuit 
access and terminating equipment, and the marine side system which performs the signal transmission and 
reception to a marine optical cable are the modes relayed with 3R translator, Similarly, the composition of 
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terminal equipment can be simplified miniaturized, and maintenance of terminal equipment can be made easy. 
In the conventional optical submarine cable system, since it had become the composition of the system by 
the side of land and the system by the side of marine having been the system completed, respectively, and 
having connected each, SLTE needed to be installed in the terminal office to the both sides of the land and 
marine side. However, it is possible to regard the land and marine side as one system in this invention, and 
SLTE is unnecessary in the terminal office. 



[Translation done.] 
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